Under what conditions do briefly presented flashes yield steeper brightness functions than do flashes of longer duration? The brightness of flashes subtending 2 0 or 4 0 and varying in luminance from .216 to 216 cd/m' were judged by magnitude estimation. Only when durations of 10, 100, and 1,000 msec were randomly intermixed did the short-duration (10-msec) function have a steeper slope; presenting 10-msec durations alone or intermixing 30-and 1,000-msec durations produced no steepening of the short-duration (10-or 30-msec) functions. The steeper brightness functions found for brief flashes in this and previous experiments may be contextually based, that is, dependent upon the presence of longer duration stimuli.
J. C. Stevens & Hall, 1966; S. S. Stevens, 1966) . Mansfield (1973) and others (Raab, 1962 ; J. C. Stevens & Hall, 1966) , however, have found that brightness functions for brief flashes « 50 msec) are steeper, with exponents ranging from.4 to .55 for targets of these sizes. The only exception to the steepening of the brightness function for brief flashes is found in the data of Barlow and Verrillo (1976) , who obtained a slope of .24 for both 10-and I,OOO-msec stimuli.
Although Barlow and Verrillo's use of a Gansfeld might explain their anomalous result, recent pilot data from our laboratory suggest that other reasons must be explored. We were unable to replicate the findings of a steeper brightness function for briefly presented flashes. An examination of our procedures indicated that, like Barlow and Verrillo (1976) , but unlike Mansfield (1973) and others, we presented stimuli of a single duration in a single session rather than intermixing durations. Two series of experiments were undertaken to examine the effect of 
METHODS

Subjects
Forty-two male and 42 female undergraduate students of Syracuse University participated as subjects.
Apparatus
The stimulus consisted of a circular piece of translucent white glass, 5.5 em in diameter, transilluminated by an incandescent bulb housed in a Kodak Ektagraphic Carousel Projector. A three-logunit range of intensity (0.216-216.2 cd/m') in 10 steps was provided by Kodak Wratten neutral density filters. Viewing was binocular, and natural pupils were used. A Uniblitz electronic shutter (Vincent Associates) was fitted on the barrel of the projector and controlled by Tektronix Type 161 pulse generators andType 162 waveform generators to provide flash durations of 10, 30, 100, and 1,000 msec. In Series 1, stimuli 000 and 1,000 msec were used. In Series 2, stimuli of 10, 100, and 1,000 msec were used. Rise and fall times of the stimuli were 1.5 and 3.0 msec, respectively. A 7OQ-msec warning tone preceded the flash by 950 msec. Four small red fixation LEDs were left on continuously throughout the experimental session. The stimuli appeared in the center of the fixation lights. Luminance was calibrated by a Tektronix J6523 narrowangle luminance probe, and duration was calibrated by a photocell and an oscilloscope.
Proc:edure
Subjects were seated either 79 or 158 em from the stimulus, which thus subtended a visual angle of 4 0 or 2 0
• Stimuli were presented every 30 sec. Each intensity x duration combination was presented once. Stimulus intensities were randomized for every subject, with the restriction that the brightest stimulus never followed the dimmest, and vice versa. The first two stimuli in any session were repeated at the end of the session, and the last estimates given to them by the subjects were taken as the data for those stimuli. Sessions lasted approximately 30 to 45 min per subject. .31 10 vs. 1,000 n.s .
flash. All subjects were restricted to positive numbers (fractions or wholes), and no standard or modulus was imposed; that is, the method of absolute magnitude estimation was employed (Hellman & Zwislocki, 1961) .
SERIES 1
There were three experiments in Series 1. In Experiment 1, duration was a between-subjects variable: Groups 1 and 2 judged the brightness of 30-and I,OOO-msec stimuli, respectively. In Experiments 2 and 3, duration was a within-subject variable: 30-and I,OOO-msec stimuli were randomly intermixed in a given session. Subjects in Experiments 2 and 3 were instructed to ignore changes in duration and to match numbers only to the brightness of the flash, as was the procedure in the Mansfield (1973) , Raab (1962) , and J. C. Stevens and Hall (1966) studies. The length of dark adaptation was 10 min in Experiments 1 and 2 and 20 min in Experiment 3.
Results
A straight line was fit to the log stimulus intensity and log brightness estimates of each subject by the method of least squares. This method produced power functions whose slopes were subjected to a sex X group analysis of variance in Experiment 1 and sex x duration analyses of variance in Experiments 2 and 3. None of the variables or their interactions showed significant effects. The mean slopes are reported in Table 1 . The mean r 2 values from the least squares fit of these individual functions ranged from .88 to .98, with a mean of .94.
SERIES 2
In the experiments in Series 1, presenting 30-and I,OOO-msec stimuli either separately or randomly mixed did not cause a steeper slope for the shorter duration. Although Mansfield (1973) found that the 3O-msec stimulus was within the range of short durations that produced the steeper slope, the data from Raab (1962) and J. C. Stevens and Hall (1966) suggest that durations shorter than 30 msec might be necessary for a consistent demonstration of the steepening effect. The second series thus used a lO-msec stimulus and compared this with stimuli that were one or two log units longer in duration. In Experiment 4, the lO-msec stimulus was presented alone. In Experiments 5 and 6, 10-, 100-, and I,OOO-msec stimuli were randomly intermixed in a single session. For Experiments 4 and 5, the stimulus size was 2 0 , the same as that used by J. C. Stevens and Hall (1966) ; in Experiment 6, it was 4 0 , as in Series 1. Conditions in Series 2 are displayed in Table 1 . As in Series 1, the subjects were instructed to ignore changes in duration and to judge only the brightness of the flash.
Results
Individual power functions for brightness were again constructed for each subject under each condition, producing slope values for the subsequent analyses. The mean slopes for all experiments in Series 2 are reported in Table 1. The mean r 2 values ranged from .93 to .98 with a mean of .95.
Comparisons of the slope of the lO-msec function of Experiment 4 with the I,OOO-msec slopes of the experiments in Series 1 showed that there was no steepening of slope when the short-duration stimulus was presented alone. Similarly, the slope of the 100msec brightness function in Experiment 4 was not significantly different from the slopes of the 100-and 1,OOO-msec functions from Experiments 5 and 6.
A sex x duration analysis of variance on the slopes in VAN ORDEN, STURR, AND TAUB Experiment 5 indicated that the only significant factor was the main effect of duration [F(2,24 
DISCUSSION
The results for Series 1 show no significant steepening of the slope for the 3O-msecflashes, either when they were presented alone or when they were randomly mixed with the I,OOO-msec stimuli. The results for Series 2 show no steepening of the slope for the 10-msec flashes when they were presented alone. However, with both the 2 0 and 4 0 sizes, there was a significant steepening when the lQ-msec stimuli were randomly intermixed with the 100-and 1,000-msec stimuli. These results support the Barlow and Verrillo (1976) study, which shows that when brief flashes are presented alone, the resulting brightness function is no different from functions derived from longer duration stimuli. These results also suggest that the steeper functions for brief stimuli found by Mansfield (1973) and others (Raab, 1962 ; J. C. Stevens & Hall, 1966) can be obtained only when flashes of short, medium, and long duration are randomly mixed in a session. Even though subjects in the studies that intermixed durations were instructed to ignore changes in stimulus duration and estimate only the brightness of a given flash, the current results indicate that subjects' judgments are influenced by the context of other stimuli.
The brightness functions obtained for the lO-msec flashes in Experiments 5 and 6 were in general flatter than those obtained by previous investigators who had intermixed durations. We speculate that this difference may be due to the greater number of durations used in the previous studies. Mansfield (1973) intermixed durations of 1, 3, 10, 30, 100, 200, 300, and 1,000 msec. Likewise, J. C. Stevens and Hall (1966) and Raab (1962) intermixed 11 and 12 durations, respectively. The potential requirement for 3 or more randomly mixed durations may also explain our failure to obtain a steepening with the 30-msec stimulus in Series 1 when only two durations were intermixed. In summary, the findings suggest that there may be differences in slopes of brightness functions for shortduration stimuli as a function of whether they are rated alone or as part of a series intermixed with other durations. Although the current findings demonstrate this context effect, the relative significance of any of the factors that may have influenced it will have to be evaluated in a future study.
